Introduction
The 14N hyperfine structure in the rotational spec tra of cyclopropylamine and cyclopropyl cyanide was first studied by Carvallo [1] , Later Brown et al. [2] analyzed the hyperfine patterns under improved reso lution. In view of our interest in the molecular Zeeman effect of small ring compounds we reinvestigated the zero field spectra of both molecules under even greater resolution. Knowledge of accurate quadrupole cou pling constants is a prerequisite for a subsequent study of the Zeeman hfs multiplets in strong magnetic field.
Experimental Details and Analysis
The samples (95%) were purchased from Aldrich Chemie Steinheim, West Germany and were used after several bulb to bulb distillations without further puri fication. Both molecules show an a-and a c-type spec trum. No b-type spectrum is observed since the b-com ponent of the electric dipole moment is zero by symmetry ( Figure 1 ). The spectra were taken with our high resolution time domain spectrometers [3, 4] , Our observed frequencies are given in Tables 1 and 2 analysis of the observed splittings the energies were calculated within the coupled basis \J,Ka,K c, /, F, MF ) neglecting all matrix elements off-diagonal in J and KaKc [5] . Also spin-rotation interaction was neglected.
The quadrupole coupling constants were fitted to the observed hfs frequencies in an iterative procedure. In the first step of each iteration cycle the positions of the hfs satellites with respect to the hypothetical center frequencies of the transitions were calculated from the approximate coupling constants determined in the pre vious cycle. Each of these calculated splittings was then used to recalculate the corresponding center frequency.
This leads to as many "center frequencies" as there are experimental satellite frequencies. There is very little scatter in the center frequency if the quadrupole cou pling constants are already good; the scatter is much larger if they still need improvement. Then for each multiplet the hfs satellite intensity weighted mean of these calculated center frequencies was taken as the new hypothetical center frequency. Finally, to complete the cycle, improved quadrupole coupling constants were calculated by a least squares fit of the splittings of the observed hfs satellite frequencies of each multiplet with respect to the corresponding intensity weighted mean center frequency. These cycles were repeated until the results stabilized. Our final quadrupole coupling constants are given in Table 3 .
We note that the transient emission signals were an alyzed using the decay-fit routine developed by Haekel and Mäder [6] the peaks in Fourier transform power spectra are di rectly used as molecular resonances, have been pointed out by Stolze and Sutter [7] and have been elaborated in detail by Böttcher and Sutter in the Appendix of their paper on the fluorobenzonitriles [8] .) Some of the close by signals originate from hitherto unassigned lines. This is demonstrated in Figure 2 . The upper trace shows a Fourier transform amplitude spectrum of the frequency range in which we expected to find the previ ously unmeasured hfs-triplet of the 101 -» 000 rota tional transition of cylcopropylamine. At first glance the spectrum indeed shows a triplet with the expected intensity ratio. It also shows two minor additional features with only poorly determined frequencies. But when we included the strong triplet in our least squares fit of the quadrupole coupling, the quality of the fit deteriorated. Obviously the triplet used as input datum was too narrowly spaced. On the other hand, the small features did approximately fit the expected splittings. That they indeed were part of the 101 -»• 0oo triplet became dramatically obvious when, after the fit of all five signals, the two strongest yet unassigned signals were substracted from the observed transient emission. The amplitude spectrum of the resulting residual then clearly showed the 101 0oo triplet we were looking for (see lower trace in Figure 2 ). The final triplet frequen cies resulting from the fit of all five resonances present in this frequency range are listed in Table 1 together with the hfs patterns of the other low-J transitions studied here. Our best fit for the rigid rotor rotational constants and the quadrupole coupling constants is presented in Table 3 . The relative precision of the quadrupole coupling constants has been improved con siderably. This makes them ideally suited for a test of the intramolecular electric field gradients at the nitro gen nucleus calculated by ab initio methods. Further more, the accurate quadrupole coupling constants and hfs-multiplet center frequencies determined here provide an excellent basis for a rotational Zeeman effect study currently under way in our laboratory.
We may also note that our results indicate that in cyclopropylamine, 14N quadrupole coupling with its tensor axis aligned to the lone pair is very similar to the coupling in ammonia [9] . In cyclopropyl cyanide, how ever, the 14N quadrupole coupling tensor, usually as sumed to have cylindrical symmetry around the C=N bond [10] , shows an extreme anisotropy, which exceeds the anisotropy observed earlier for benzonitrile [11] ap proximately by a factor of two. This observation, which in a simplified MO picture [12] corresponds to an ex cess population in the out-of plane py-orbital at the nitrogen nucleus, is in perfect agreement with the as sumption that the strained cyclopropyl ring is an excel lent 7:-donor. The latter can be easily rationalized as the result of electron donation from the highest occupied molecular orbital Walsh orbital) of cyclopropyl to the lowest unoccupied molecular orbital of the nitrile 7r-system, as has been discussed in detail by Harmony et al. [13] . The corresponding frontier molecular orbital model (Fig. 1 of [13] ) is shown in the heading of Table 4 .
